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The design of this study was such that only limited answers could be given to some of the questions asked. The methodology aimed to reduce complex aspects of personality behaviour and family relations to simple reproducible parameters that could be objectively scored on digital coding scales. The advantages and limitations are obvious. When significant differences were found the observations were almost certainly valid but the cut-off points may have been too rigid, so that a complete range of behavioural disturbances and relationships were not revealed. Whether behavioural disturbances were specific to asthma, whether they were consequent on asthma or preceded its development, or whether they were the result of disturbed family relations are important questions which remain unanswered. They will be answered only by specifically designed prospective studies in which asthmatic and control samples of both normal children and children with chronic illness will be randomly selected and the clinical, physiological, and allergic aspects of the asthmatic samples clearly defined.
This study was supported by a grant from the Asthma Foundation of Victoria.
Summary
Data are presented from the South Wales Congenital Malformation Survey (92,982 births 1964-6 inclusive) showing that within areas in South Wales there exists an inverse relation between previous spontaneous abortion rate and the prevalence at birth of neural tube defect (anencephaly or spina bifida cystica or both). This relation is independent of social class, parity, and maternal age, and is not likely to be explained by area differences in accuracy ofreporting previous spontaneous abortions.
On the basis of these findings a hypothesis is advanced which proposes that the incidence of neural tube defects is uniform throughout South Wales and that the present substantial and relatively stable differences in area prevalence are controlled by small area differences in mortality of malformed embryos. This would seem to suggest that factors initiating the malformation are genetic and that any related environmental factors exert their effect on already abnormal fetuses by influencing, in one way or another, their capacity to survive. the aetiology of neural tube defect (anencephaly or spina bifida cystica or both) derives from the epidemiological finding of an association between neural tube defect incidence on the one hand and variables such as parity, social class, season, and place of birth on the other. "Incidence" in this context is used loosely when what is in fact described is "prevalence" at the time of birth. The critical issue when making inferences on aetiology is the extent to which prevalence at birth is an accurate reflection of incidence in early pregnancy, or as Lowe (1972) picturesquely put it, the extent to which "what comes down at birth is a guide to what went up at conception."
Observed differences of prevalence at birth, then, can be the result of differences in incidence in early pregnancy, differences in malformed embryonic mortality, or both. When two populations are compared it follows that the use of birth-prevalence of neutral tube defects as an index of incidence in early pregnancy can be justified only if it is assumed that malformed embryonic mortality rates are the same for each population.
We present evidence from the South Wales Congenital Malformation Study which suggests that malformed embryonic mortality rates are not constant from one area population to another, and we discuss the implications this has for making inferences on differences in neural tube defect incidence.
Sources of Data
For three years beginning 1 January 1964 information was collected about all infants born to women resident in South Wales and about all the congenital defects identified in that birth population (Richards and Lowe, 1971) . The survey area comprised two counties (Glamorgan and Monmouthshire) and the four county boroughs within their boundaries (Cardiff, Swansea, Merthyr Tydfil, and Newport). In the three years of the investigation 92,982 infants (live and stillbirth) were born to women resident in the area. Of these infants 90,921 were the outcome of singleton pregnancies and 2,061 of multiple pregnancies. In this paper we confine our attention to the singleton infants and to the neural tube defects among them, and the reported frequencies of spontaneous abortion among the preceding pregnancies.
Results
The rates of neural tube malformation in the different areas of South Wales have been reported in detail elsewhere (Richards et al., 1972) . Briefly, the prevalence at birth in 48 individual local authority areas varied by a factor of 5 (from 3 to 15 per 1,000 births) but in order to overcome the problem of small numbers of births in some areas the 48 areas were grouped together into eight larger regions. The resulting group area prevalence of total neural tube malformations was found to vary (see table I ) by a factor of 2, being highest in the east and west mining valleys of Glamorgan (10-0 and 9 4 per 1,000 singleton births respectively) and the Monmouthshire mining valleys (8-9) and lowest in the rest of Monmouthshire (6-5) valleys than in mothers living in the rest of South Wales. The difference in proportion of reported history of abortion between the two areas is statistically significant, both for neural tube defects (P < 0-05) and for infants without neural tube defects (P < 0.001). It is possible that maternal age differences between one area and another could-give rise to area differences in spontaneous abortion. However, in South Wales from 1964-6 there were no significant area differences in maternal age distribution (Richards et al., 1972) and we therefore reject this as an explanation of our findings.
In order to test the possibility that the findings in table II may reflect reporting differences arising from social class differences between areas the data were analysed by area, social class, and parity (table III). These findings confirm that the higher reported spontaneous abortion rates in area B cannot be explained on the basis of reporting differences arising from differences in socioeconomic status. The consistency of the direction of the difference in all categories in table III greatly strengthens the likelihood that the previous spontaneous abortion rate is indeed higher in area B than in area A. 0-55; 1965-6, r 0-60; 1964-6, r 0-86. The frequency of reported previous spontaneous abortions among mothers living in area A are compared in table II with that of mothers living in area B. Six categories of mothers are considered-namely, mothers whose infants have neural tube defects (by parity 0, 1, and 2+) and mothers of all notified singletons without neural tube defects (by parity 0, 1, and 2+). In each of the six categories the reported previous spontaneous abortion rates were lower in mothers living in the mining of m values for area B assuming (a) that the proportion of neural tube defects aborted (m) in area A is 95% m in area B, and (b) that these m values range around a central value of 0-92 (derived from published data by Nishimura, 1969) . Table IV It is tempting at this stage to propose the hypothesis that the incidence early in pregnancy of neural tube defect is uniform throughout the areas of South Wales and that the present substantial and relatively stable differences in area prevalence at birth are controlled by small area differences in mortality of malformed embryos. This would seem to suggest that the factors initiating the malformation are genetic and that any related environmental factors exert their effect on abnormal fetuses by influencing, one way or another, their capacity to survive. One merit of this hypothesis is its economy. By assuming uniform area incidence there is left only the problem of explaining area differences in spontaneous abortion rate. Alternative hypotheses would need to assume area differences in both incidence and spontaneous abortion rates and would therefore require complex explanations based on at least two independent but interacting mechanisms-one to explain abortion differences and the other to explain incidence differences. It seems not only more logical to accept the simpler explanation but also that what evidence is available-that is, of malformation rates among abortions-points strongly towards the embryonic mortality of malformed conceptuses as a factor of over-riding importance in the determination of malformation prevalence at birth.
